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Abstract
This paper proposes a novel multi-stub ultra-wide band planar monopole antenna.
The radiation patch of the antenna is composed of a pair of back-to-back E-shape-
like stub elements.
The E-shape-like stub element is the extension of the E-shape stub element, adding
two semi-circle elements at the back of the E-shape stub element and extending the
top of the E-shape stub element with an inverted L-shape element with a
“suspending hammer” element.
Two semi-circle slots etched on the rectangular ground which is extended make the
ground with two step-like structures to realize ultra-wideband.
The antenna is printed on a substrate of the dielectric constant 4.6. The experiment
results show that the bandwidth of the antenna is 3.2GHz-18.7GHz for S11 of less
than -10dB.
Keywords: antenna; multi-stub; ultra-wide band; monopole



Antenna Design

Fig.1 The model of the antenna

A novel multi-stub ultra-wide
band planar monopole
antenna printed on a substrate
of the dielectric constant 4.6.

The bandwidth of the antenna is 3.2GHz-
18.7GHz for S11 of less than -10dB.

Innovative structures
Adding two semi-circle elements at the back

of the E-shape stub elements
Extending the top of the E-shape stub

element with an inverted L-shape element
with a “suspending hammer” element

Etching two semi-circle slots on the
rectangular ground with two step-like
structures to realize ultra-wideband

The dimension of the substrate is 24 ∗ 44 ∗
1.6𝑚𝑚𝑚𝑚3



Antenna Performance-1

Fig. 2 Simulated and measured S11

 The simulations and measurements
are similar, but the measured
bandwidth is wider.

 The bandwidth of S11 of less than -
10dB ranges from 3.2GHz to
18.7GHz and the relative bandwidth
of the antenna is 142%.

Fig. 3 Peak gain of the antenna

 The antenna’s peak gain is
higher than 3dBi in its
working band, and the
antenna’s peak gain rises as
the frequency rises.



Antenna Performance-2

Fig. 4 Simulated radiation pattern of the antenna at 4 discrete frequency

Fig. 4.1 shows the radiation patterns at 3.5GHz.
Fig. 4.2 shows the radiation patterns at 7GHz.
Fig. 4.3 shows the radiation patterns at 9GHz.
Fig. 4.4 shows the radiation patterns at 12GHz.

In the lower frequency band the antenna has a
circular H-plane pattern of the good
omnidirectional performance.

In the higher frequency band, the radiation
pattern changes a bit.



Design Evolution-1

 From the first state antenna to the
second state antenna

 Adding small semi-circle elements at
the back of E-shape stub elements.

 Extending the top part of each E-
shape stub element with a
“suspending hammer”.

Fig. 5 The design evolution of the antenna

 From the first state antenna to the
second state antenna

 Using two step-like structures
forming the V-shape ground with
some semi-circle and step-like
loopholes.

The antenna shown in
Fig.1, named the third
state, is evolved from the
first state(Fig. 5.1), and
the second state(Fig. 5.2).



Design Evolution-2

The S11 parameters of the designed three state
antennas are respectively expressed by Curve 1,
2 and 3.

The S11 of less than -10dB on the second state
antenna is better than that of the first state
antenna.

The third state antenna has the best S11
performance getting 142% of the bandwidth
ranging from 3.2GHz to 18.7GHz.Fig. 6 S11 of each antenna of the design evolution



Conclusions

 This paper proposes an E-shape-like novel multi-stub ultra-wideband planar
monopole antenna.

 By changing the rectangular ground into V-shape ground with some semi-circle
and step-like loopholes, the antenna has a good ultra-wide band performance of
3.2GHz-18.7GHz which means S11 less than -10dB and has a peak gain of over
3dBi.

 It is indicated that the stub antenna will have ultra-wide band performances and
stable performances by changing the ground and loading the radiation patch
properly.



References
[1]Wen-Tao Li; Yong-qiang Hei, Wei Feng, Xiao-Wei Shi, "Planar Antenna for 3G/Bluetooth/WiMAX and UWB Applications With Dual Band-
Notched Characteristics," Antennas and Wireless Propagation Letters, IEEE , vol.11, pp.61-64, 2012.
[2]Bitchikh M, Aksas R, Azrar A,"A 2.3–14 GHz UWB planar octagonal antenna with modified ground plane," Microwave and Optical Technology 
Letters，pp.479-482,2013.
[3]Sai Wai Wong, Tian Gui Huang, Chun Xu Mao, Zhining Chen, Qing Xin Chu, "Planar Filtering Ultra-Wideband (UWB)Antenna With Shorting 
Pins," Antennas and Propagation, IEEE Transactions on, vol.61, no.2, pp.948-953, Feb. 2013.
[4]Guangtao Wang, Dongya Shen, Xiupu Zhang, "An UWB antenna using modified Sierpinski-carpet Fractal Antenna," Antennas and Propagation 
Society International Symposium (APSURSI), 2013 IEEE , pp.216-217, Jul.2013.
[5]Mukherjee. B. Patel, P.MUKHERJEE.J., "Hemispherical Dielectric Resonator Antenna Based on Apollonian Gasket of Circles—A Fractal 
Approach," Antennas and Propagation, IEEE Transactions on , vol.62, no.1, pp.40,47, Jan. 2014
[6]Dongya Shen, Zhongshuang Wang, Yufeng Zou, Wenping Ren, Xiupu Zhang， A Novel Fractal Antenna for UWB Applications，2014 
International Symposium on Antennas and Propagation, Memphis, Tennessee, USA, July, 2014 (EI)
[7]Zhongshuang Wang, Dongya Shen, Haiming Wang, Xiupu Zhang, Yanni Cui, A Modified Sierpinski Fractal Antenna for UMTS/WLAN/LTE，2014 
International Symposium on Antennas and Propagation, Memphis, Tennessee, USA, July, 2014. (EI,ISTP)
[8]Choukiker, Y.K, Sharma, S.K, Behera, S.K, "Hybrid Fractal Shape Planar Monopole Antenna Covering Multiband Wireless Communications With 
MIMO Implementation for Handheld Mobile Devices," Antennas and Propagation, IEEE Transactions on, vol.62, no.3, pp.1483-1488, Mar. 2014.
[9]Jiangniu Wu, Zhiqin Zhao, Zaiping Nie, Qinghuo Liu, "A Printed UWB Vivaldi Antenna Using Stepped Connection Structure Between Slotline and 
Tapered Patches," Antennas and Wireless Propagation Letters, IEEE , vol.13,pp.69-701,2014.
[10]Gautam, AK, Yadav,S, Kanaujia, B.K,"A CPW-Fed Compact UWB Microstrip Antenna," Antennas and Wireless Propagation Letters, IEEE ,vol.12, 
pp.151-154, 2013.
[11]Abbak, M., Janghi, J., Akduman, I, "Compact slot type CPW Fed ultra-wideband (UWB) antenna," Antenna Technology and Applied 
Electromagnetics (ANTEM),2012 15th International Symposium on ,pp.1-4 ,Jun.2012.


	A Novel Multiple-Stub�Ultra-Wide Band Antenna
	Copyright
	Biography
	Outline
	Abstract
	Antenna Design
	Antenna Performance-1
	Antenna Performance-2
	Design Evolution-1
	Design Evolution-2
	Conclusions
	References

